Ft 

■ 

: 


' 


^   i 


li 


( 


JUL    "■  ^ 


SmcH 


THE   RESOURCES    AGENCY   OF    CALIFORNIA 
partment    of    Water    Resources 


9  10^ 

no 


BULLETIN  No.  16-62 


WEATHER  MODIFICATION 

OPERATIONS 
IN  CALIFORNIA 


OCTOBER  1,  1961 -SEPTEMBER  30,  1962 


r^ 


■o^'" 


\C>A 


.\\\v 


Wi 


.  \-' 


FEBRUARY   1963 


HUGO  FISHER 

Adminisirator 
The  Resources  Agency  of  California 


EDMUND  G.  BROWN 

Governor 

State  of  California 


WILLIAM  E.  WARNE 

Director 

Department  of  Water  Resources 


State    of    California 
THE    RESOURCES    AGENCY    OF    CALIFORNIA 

Department    of    Water    Resources 


BULLETIN  No.  16-62 


WEATHER  MODIFICATION 

OPERATIONS 
IN  CALIFORNIA 


OCTOBER  1,  1961 -SEPTEMBER  30,  1962 


• 

FEBRUARY   1963 

HUGO  FISHER 

EDMUND  G.   BROWN 

WILLIAM  E.  WARNE 

Administrator 

Governor 

Direcfor 

The  Resources  Agency  of  California 

State  of  California 

Department  of  Water  Resources 

11 1!  11  1  i^iiiif 


TABLE  OF  CONTENTS 

Page 

LETTER  OF  TRANSMITTAL   v 

INTRODUCTION  1 

SUMMARY  OF  196I-62  OPERATIONS   2 

TABLES 


Table 
Number 


HOLDERS  OF  WEATHER  MODIFICATION  LICENSES  FOR 
OPERATION  DURING  THE  PERIOD  FROM  OCTOBER  I96I 
THROUGH  SEPTEMBER  I962  


WEATHER  MODIFICATION  OPERATIONS  IN  CALIFORNIA, 
OCTOBER  1,  1961  -  SEPTEMBER  30,  I962  .  .  .  . 


5 
6 


Plate 
Number 


PLATES 


APPROXIMATE  TARGET  AREA  OF  WEATHER  MODIFICATION 
OPERATIONS,  1961-62 

CALENDAR  OF  WEATHER  MODIFICATION  OPERATIONS, 
OCTOBER  1961  THROUGH  SEPTEMBER  I962 


iii 


WIUIAM   E.  WARNE 

Dirvctor  of 

Wat«r  Raftourc*s 

B.  ABBOn  GOLDBERG 
Chi«f  Dvputy  Director 

REGINALD  C.  PRICE 
Deputy  Director  Policy 

NEEIY  GARDNER 
D«pufY  DirscTor 
Admlniilration 

ALFRED  R.  GOIZE 
Chi«f   Enoin*«r 


EDMUND   G.  BROWN 

GOVERNOR  OF 

CALIFORNIA 


HUGO   FISHER 

ADMINISTRATOR 

RESOURCES  AGENCY 


ADDRESS  REPLY  T 
P.  O.  »o>  38« 

Sacram«nto  2,  Coll 


THE    RESOURCES    AGENCY    OF    CALIFORNIA 

DEPARTMENT  OF  WATER  RESOURCES 


1120  N  STREH,  SACRAMENTO 


January  21,  I963 


Honorable  Edmund  Q.  Brown,  Governor 
and  Members  of  the  Legislature  of  the 
State  of  California 

Gentlemen: 


I  have  the  honor  to  tramsmit  herewith  a  report 
of  the  Department  of  Water  Resources,  entitled  "Weather 
Modification  Operations  in  California,  October  I96I  - 
September  I962," 

During  the  period  covered  by  the  report,  there 
were  eight  projects  involving  weather  modification  operations 
which  were  undertaken  in  California.   These  were  accomplished 
by  eight  of  the  eleven  operators  who  were  licensed  by  the 
department  for  such  activities. 


Sincerely  yours. 


f.lst^^^^ — 


Director 


WEATHER  MODIFICATION  OPERATIONS  IN  CALIFORNIA 
OCTOBER  1,  1961  -  SEPTEMBER  30,  1962 

INTRODUCTION 

In  July  1951,  the  State  Legislature  enacted  Chapter  l677, 

for  the  regulation  amd  licensing  of  weather  modification  in  the 

State  of  California,   This  act,  which  has  since  been  codified  as 

Chapter  4,  Division  1,  of  the  Water  Code,  provides  that: 

"No  person,  without  first  securing  a  license  from 
the  department,  shall  cause  or  attempt  to  cause  conden- 
sation or  precipitation  of  rain,  snow,  moisture,  or 
water  in  any  form  contained  in  the  atmosphere,  or  shall 
prevent  or  attempt  to  prevent  by  artificial  means  the 
natural  condensation  or  precipitation  of  rain,  snow, 
moisture,  or  water  In  any  form  contained  in  the 
atmosphere. " 

Once  a  license  is  obtained,  the  licensee  is  free  to 

operate  at  any  time  or  place  he  chooses,  during  the  period  that 

the  license  is  valid,  provided  he  follows  certain  regulations 

pertaining  to  public  notification.   At  the  conclusion  of  each  of 

their  weather  modification  projects,  licensees  are  required  by  law 

to  submit  a  completion  report  to  the  Department  of  Water  Resources. 

These  reports  include  such  information  as  the  name  of  the  agency 

sponsoring  the  project,  location  of  the  project,  log  of  all  seeding 

operations,  cloud-seeding  techniques  and  type  of  equipment  used, 

and  the  names  of  all  persons  who  assisted  in  the  operation.   These 

completion  reports  submitted  by  the  licensees  are  summarized  by 

the  department  in  an  annual  report  on  weather  modification  operations 

in  California,   This  report,  which  is  the  seventh  in  the  series, 

summarizes  completion  reports  on  all  operations  conducted  in  the 

State  during  the  period  of  October  1,  I96I,  through  September  30, 

1962. 
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A  complete  record  of  weather  modification  operations 

since  1951  (the  year  legislative  action  began  the  licensing  and 

regulating  of  operations)  Is  available  In  the  files  of  the  department, 

In  addition,  a  detailed  report  dealing  with  the  theory  of  weather 

modification,  evaluation  of  methods  and  results,  and  a  history  of 

cloud -seeding  operations  from  19^7  through  1952  was  published  as 

Bulletin  No.  I6,  "Weather  Modification  Operations  In  California," 

In  June  1955,  by  the  State  Water  Resources  Board.   Subsequent 

summaries  of  weather  modification  operations  In  Callfomla  have 

been  published  by  the  Department  of  Water  Resources  as  follows: 

July  1952  -  June  1956  Weather  Modification  Operations 

In  California  -  January  1957 

July  1956  -  June  1957  Weather  Modification  Operations 

in  California  -  July  1958 

July  1957  -  September  1958      Weather  Modification  Operations 

in  Callfomla  -  July  1959 

October  1958  -  September  1959   Weather  Modification  Operations 

in  California  -  February  i960 

October  1959  -  September  i960   Weather  Modification  Operations 

in  Callfomla  -  December  i960 

October  1960  -  September  I96I   Weather  Modification  Operations 

in  California  -  February  1962 

SUMMARY  OF  I96I-62  OPERATIONS 
During  the  period  covered  by  this  report  (October  196l- 
through  September  1962),  eight  weather  modification  operations  were 
conducted.  These  were  Included  in  that  portion  of  the  State  from 
Plumas  County  in  the  north  to  Riverside  County  in  the  south.   Of 
the  eight  cloud-seeding  projects,  seven  were  for  the  stated  purpose 
of  increasing  precipitation,  and  one  was  for  suppressing  hall. 
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Four  of  these  operations  were  concentrated  along  the  western 
slope  of  the  Sierra  Nevada  and  one  was  concentrated  In  the  Central 
Coast  Range  for  the  purpose  of  increasing  precipitation  on  watersheds 
above  water  conservation  reservoirs  or  hydroelectric  installations. 
Precipitation  increase  was  also  the  purpose  of  the  four  seeding 
projects  in  Southern  California.   Approximate  areas  affected  by  cloud- 
seeding  operations  during  196I-62  are  shown  on  Plate  1. 

The  year  covered  by  this  report  was  one  of  the  better 
water  supply  seasons  of  recent  history.   Even  though  the  total 
rainfall  approached  or  exceeded  the  50 -year  average  in  most  areas, 
a  large  percentage  of  the  total  precipitation  fell  during  a  few 
relatively  short  periods.   Since  clouds  with  rain  producing  potential 
were  available  for  only  these  short  periods,  the  opportunity  for 
seeding  operations  was  limited  accordingly. 

The  total  estimated  operating  time  on  all  projects  was 
13,123  generator-hours.   All  projects  used  silver  iodide  as  a 
nucleating  agent  except  for  one  operator's  use  of  "dry  ice'  (solid- 
ified carbon  dioxide)  in  airborne  generators.   During  the  year, 
an  estimated  203,104  grams,  or  448  pounds,  of  silver  iodide  and 
2,234  pounds  of  "dry  ice"  were  released. 

The  amount  of  silver  iodide  released  during  the  196I-62 
season  was  only  77  percent  of  that  released  during  the  previous 
1960-61  season.   Total  operating  time  during  the  I96I-62  season 
was  84  percent  of  the  previous  season's.   Of  the  365  calendar  days 
during  the  year  covered  by  this  report,  seeding  operations  were 
conducted  on  85  days,  as  opposed  to  IO8  days  for  the  I96O-61 
season. 
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The  eight  operations  In  196I-62  were  conducted  by  eight 
of  the  eleven  licensed  contractors.   During  the  year  covered  by  this 
report,  one  license  expired,  and  no  new  licenses  were  Issued  by 
the  department.  Table  1  lists  all  licenses  which  were  in  force 
during  the  period. 

Projects  conducted  in  California  during  the  I96I-62  season 
are  listed  in  Table  2,  together  with  pertinent  data  on  niimber  of 
genera tor -hours,  rate  of  use  of  silver  iodide,  etc.   Each  project 
in  the  table  is  designated  by  a  coding  number  consisting  of  three 
elements.   The  first  element  is  the  license  number,  the  second 
indicates  the  water  year,  and  the  third  is  assigned  in  numerical 
sequence  to  projects  undertaken  by  a  licensee  during  the  year  as 
shown  by  published  notices  of  intention  filed  with  the  department. 
This  code  number  is  used  to  identify  the  project  for  which  the 
daily  cloud -seeding  operations  are  shown  on  Plate  2,  and  for  which 
the  approximate  target  areas  are  shown  on  Plate  1. 
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TABLE  1 

HOLDERS  OF  WEATHER  MODIFICATION  LICENSES  FOR  OPERATION 
DURING  THE  PERIOD  FROM  OCTOBER  I96I  THROUGH  SEPTEMBER  I962 


License  i 

number   : Licensee 

1      North  American  Weather  Consultants 
Santa  Barbara  Municipal  Airport 
Goleta,  California 

5  Water  Resources  Development  Corporation 
460  South  Broadway- 
Denver  9,  Colorado 

6  Weather  Modification  Company- 
San  Jose  Municipal  Airport 
San  Jose  10,  California 

12      Precipitation  Control  Company  of  Callfoinla 
105  Pierce  Street 
Taft,  California 

Ik  North  American  Weather  Consultants  of  California 

Santa  Barbara  Municipal  Airport 
Goleta,  California 

17*     Department  of  Natural  Resources 
Division  of  Forestry- 
Office  Building  No.  1 
Sacramento  14,  California 

18      Los  Angeles  County  Flood  Control  District 
Box  24l8,  Terminal  Annex 
Los  Angeles  54,  California 

21  Atmospherics  Incorporated 
3435  East  Pontlac  Way 
Fresno  3,  California 

22  San  Bernardino  Valley  Municipal  Water  District 
384  West  Fourth  Street 

San  Bernardino,  California 

23  Pacific  Gas  and  Electric  Compajiy 
245  Market  Street 

San  Francisco  6,  California 

24  International  Weather  Control,  Inc. 
40  West  First  Street,  Suite  IO5 
Reno,  Nevada 

♦  License  expired  December  31,  I96I 

-5- 


a 


Q)    tt     - 


01 

t1 

h 

o 

a 

"erf   o 

+5  -P 

o   n) 

0) 

§ 

c 

0} 

ti 

ttD 

o 

(4 

a 
a 

3 


<s 


t.   rH 

H 

0)   W 

o 

n 

^■^ 

m 

a.  nj 

(0 

o 

<H     CO 

■H 

H 

O  T) 

10 

C 

n  > 

3 

« 

^3 


cQ    to 
+5    qj 


+3     <D 

+^    9 

+J     U) 

rt    n 

nj   m 

CL     W 

4J    rt 

ss 

-P    rt 

■H     ID 

•H     0) 

a  u 

a  ti 

a  t. 

•H    O 

•H     O 

■H     O 

o  c 

g.5 

o  c 

Q)    -H 

<U    -H 

cj  3 
V.  o 
CO  o 


■H 


3  c 

•H   rt 
a  to 


B 

3  rH 
O     O 

Q)  O 
^  O 
0) 

c  o 

-<  o 

05  E^ 


>  a,  o  CO  x: 

•H  f>  cm 

Pc^    (U  Pi  <    ^ 

>  0)  (U 

0]    o  0]  CO    -p 


o 

c 

u-:i 

:S 

0)  rt  +J 

^l-c 

0,3^ 

V 

m 

M  O  -H 

c  o  a 

c 

C 

o 

•H 

+> 

CO 

U 

C 

O 

o 

e- 

+3 

o 

rt 

0) 

W 

o 

o 

(D 

Q) 

•H 

n 
c: 

0] 

O 

1 

^ 

o 

^ 

d 

CO 

a 
o 

p:: 

H 

t^ 

(D 

0) 

tn 

> 

X 

4) 

£ 

53 

+3 

Q 

rt 

1 

01 

3 

■P    In 

U     Q) 

H 

rH 

0)  ^ 

1 

1 

o  rt 
o 

c 

O  "H 
•H    O 

"I 
•H    rt 


15 


o  -p  C 

X    C  H 

to  cO 
OO 
O 
2 


o 


1 

1 
CO 

C\J 

1 

^ 

^ 

vO 

;5 

CM 

H 

CO 

CM 

H 

HsO 

rt  CM 

^O 

vO 

rt  sO 

r-i  CVJ 

r-i   CVJ 

vO  C\J 

so  CTn 

O    NO 

Ov  CM 

On 

sO   CN 

sO  -o 

■-0  nO 

S^ 

CTs  rH 

OS  CJs 

r^  SO 

H 

OsrH 

OS  On 

Ov  On 

r^ 

r-l   rH 

CJs 

rt 

rH   H 

rH   r-i 

H 

»^r-i 

rH       -. 

^•R 

rt  UN 

3  . 

O  o 
On  oa 

rt"S^ 

rH  UN 

rH   H 

rt 

rt 

r-i      • 

H 

r^ 

O     >i 

• 

^■s. 

,^s 

• 

-P      >3 

is 

• 

1^ 

SI 

S£ 

ScS 

^4 

<S:g 

cSl 

§S 

CO    h 

s 

>  o 

+3 

T3     D. 

rdino 
al  Wa 
t 

cO  a  o 
Cot. 

O  -H  P 

•H    O 

CQ    C    0) 

tM    © 

r:^S 

•<ifa 

cO 

CO 

CO 

a. 

l4 

cn 

0) 

T) 

5 

•H 

CO 

3. 

O 

^ 

cvr 

a> 

C) 

(\j 

a 

H 

a  co 

IS 

c 

-H  73 

ti 


—  6 


PLATE    I 


STATE    OF    CALIFORNIA 

DEPARTMENT    OF    WATER    RESOURCES 

DIVISION  OF  RESOURCES  PLANNING 

APPROXIMATE   TARGET    AREA 

OF 

WEATHER   MODIFICATION   OPERATIONS 

1961-62 
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NOTE      IDENTIFICATION    NUMBERS    REFER    TO 
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THIS  BOOK  IS  DUE  ON  THE   LAST  DATE 
STAMPED   BELOW 


BOOKS   REQUESTED  BY  ANOTHER   BORROWER 
ARE  SUBJECT  TO  RECALL  AFTER  ONE  WEEK. 
RENEWED   BOOKS  ARE  SUBJECT  TO 
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